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Introduction
Portal vein aneurysms are focal dilatation of the
portal venous system [1–3]. The prevalence is 0.6
to 4.3 per 1000 persons [4–6]. The most common
sites are the main portal vein and the confluence
of the splenic and the superior mesenteric veins
[5,6]. The associated liver cirrhosis and portal hyper-
tension have been thought to be main causes of
portal vein aneurysms [2,5]. A maximum portal vein
diameter of 20 mm is the diagnostic standard for
extrahepatic portal vein aneurysms and 9 mm is the
diagnostic standard for intrahepatic ones. Patients
with small aneurysms are often asymptomatic. If
symptoms are presented, patients may undergo
recurrent upper abdominal pain and jaundice. Aneu-
rysms in symptomatic patients are always throm-
bosed, usually larger than those in asymptomatic
patients, and often multiple. The reported preva-
lence of portal vein thrombosis was 30%. We herein
present a case of portal vein aneurysm and briefly
review the literature.
Case Report
An 86-year-old male patient had a medical history
of cholangiocarcinoma occurred at the proximal
common hepatic duct and had received surgery.
He was found to have icteric sclera during his regular
follow-up at the outpatient department 2 months
after hepatobiliary surgery. He complained of a
poor appetite, low grade fever with chills and con-
stipation for 2 months. His underlying disease also
included hypertension, coronary arterial disease, con-
gestive heart failure and benign prostate hyperplasia.
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Hospitalization was arranged. Initial vital signs were
unremarkable. On physical examination, the lungs
were clear and the heart beats were regular. No
abdominal tenderness was found, and no enlarged
liver or spleen was palpated. Normal bowel sounds
were present. The laboratory studies revealed: white
blood cell counts, 3,600/mm3; hemoglobin level,
11.8 g/dL; elevated serum level of total bilirubin
(5.1mg/dL, normal, <1.5mg/L) and increased values
of liver enzymes (AST, 102 U/L, ALT, 86 U/L; normal,
AST, 5–45 U/L; ALT, 0–40 U/L). Chest radiography
disclosed emphysematous change and increased
interstitial infiltration over bilateral lung fields.
The computed tomography (CT) scan revealed
one 18 mm round lesion in the S7 of the liver with
enhancement in both arterial and venous phases.
Besides, pneumobilia in the intrahepatic ducts of the
right side was also found. No radiopaque biliary
stones were detected (Fig. 1). Magnetic resonance
images (MRI) on the axial scan showed an 18 mm
nodule in the S7 of the liver. The nodule demon-
strated a T1 low signal, T2 low signal with a central
high signal change, no enhancement in the early
arterial phase, well and homogeneous enhancement
in the delayed portal phase, a high signal in gradient
echo T2 images (Fig. 2), indicating its vascular struc-
ture. A portal vein aneurysm was considered. The
patient received abdominal ultrasound examina-
tion which revealed a vascular lesion measuring
about 26 mm in its greatest dimension in the right
liver lobe. Splenomegaly and dilatation of the main
portal vein (measuring 18 mm in diameter) were
found (Fig. 3), and therefore the possibility of portal
hypertension was considered.
Biliary tract infection was impressed and anti-
biotic treatment was given. The patient’s jaundice
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A B
C Fig. 1. Computed tomography (CT) of upper abdomen dis-
closed a relative hypodense round lesion in S7 of liver (A,
arrow). Slight enhancement of the lesion was noted in arterial
phase (B, arrow) and the lesion was strongly enhanced in
venous phase (C, arrow). (A–C) Pneumobilia presenting as
very hypodense spots in the right side intrahepatic ducts was
also found.
subsided and his general condition was improved.
He had an uneventful clinical course and was dis-
charged 10 days after admission.
Discussion
Portal vein aneurysms are defined as a focal saccular
or fusiform dilatation of the portal venous system
[1–3]. Most of them are fusiform in configuration
[6]. Portal vein aneurysm was first described by
Barzila and Klecker in 1956. They described a patient
with hepatic cirrhosis, thrombosis in the right branch
of the portal vein and an aneurysm proximal to the
thrombus which subsequent rupture into the biliary
system [7].
The etiology of portal vein aneurysms has been
widely discussed but remains controversial. The
cause may be congenital or acquired. Congenital
causes of an portal vein aneurysm include an abnor-
mality of the internal walls of the vessel, incom-
plete regression of the distal right primitive vitellin
vein [5,8,9], or a variant branching pattern of the
portal vein [10]. Acquired factors may include
chronic liver disease, portal hypertension, pancre-
atitis, trauma, and the sequela of surgery [3,5,6,
11]. A congenital or acquired defect of the portal
vein can lead to increased portal venous pressure,
which may give rise to an aneurysm [12]. Portal
vein thrombosis is one of the leading causes of
portal hypertension as well [13]. Additionally, an
aneurysm in patients with a thrombophilic defect
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C Fig. 2. Magnetic resonance imaging (MRI) disclosed a nodular
lesion in S7 of the liver. The lesion behaved low signal intensity
in both T1WI (A, arrow) and T2WI (B, arrow). Homogeneous
enhancement of the lesion was noted in the delay phase of
T1WI with contrast (C, arrow), indicating its vascular structure.
can increase the tendency of thrombus formation
by causing turbulent flow and stasis.
Aneurysms of the portal venous system represent
3% of all venous aneurysms [5,6,8], and the prev-
alence of portal vein aneurysms is 0.6 to 4.3 per
1,000 persons [4,6]. The number of incidentally diag-
nosed portal vein aneurysms has recently increased,
probably because of the advent of noninvasive
imaging methods. There was no significant age- 
or sex-related difference in the frequency of portal
vein aneurysms [6]. Portal vein aneurysms are fre-
quently extrahepatic [6], and the most common
site where they are located are the main portal
vein and the confluence of the splenic and the
superior mesenteric veins [5,6].
Lopez-Machado et al (1998) reported that extra-
hepatic aneurysms were larger than intrahepatic
ones [5], but this remains controversial in recent
studies [6]. The reported maximum diameter of 
the portal vein is 15 mm in healthy persons [2] and
19 mm in cirrhotic patients [14]. Therefore, a max-
imum portal vein diameter of 20 mm is accepted
as the diagnostic standard for extrahepatic portal
vein aneurysms [3,5,8]. As for intrahepatic portal
vein aneurysms, any vein larger than 9 mm in diam-
eter and significantly larger than the remaining
segment of the same vein is considered to be an
aneurysm [4,15].
The relationship between the location and size
of portal vein aneurysms has been implicated, with
the largest being located outside the liver. This
may be because of growth limitations in intrahe-
patic venous aneurysms which are surrounded by
the liver parenchyma [5].
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Fig. 3. Ultrasound (US) of the upper abdomen disclosed a round cystic lesion with a color Doppler signal in the right liver lobe 
(A, B, arrow). The size of the spleen measured 12.6 cm in the greatest dimension, indicating splenomegaly (C, arrows). Dilatation
of the portal vein with a diameter of 1.8 cm was also noted (D, arrow).
The symptoms that portal vein aneurysms can
produce depend on their size. Patients with small
aneurysms are often asymptomatic [15]. If present,
they may undergo recurrent upper abdominal pain
and jaundice. Gastrointestinal bleeding can happen
but only in rare cases [5,8,15]. Aneurysms in symp-
tomatic patients are always thrombosed, usually
larger than those in asymptomatic patients, and are
often multiple. The reported prevalence of portal
vein thrombosis was 30% [4]. Patients with portal
vein thrombosis may be asymptomatic or may
present with symptoms such as acute abdominal
pain, nausea, vomiting, and fever [5,16]. Recurrent
thrombosis may lead to portal vein obstruction
and subsequent portal hypertension [8,17].
Calcifications of the portal vein are rare and are
often associated with portal vein thrombosis and
portal hypertension [18]. Therefore, the presence
of portal vein calcification is thought to be relevant
to portal vein thrombosis and may affect the possible
surgical treatment.
Even though the patient’s portal vein aneurysm
was an incidental finding, it drew our interest in fur-
ther evaluating the relationship between the portal
vein aneurysm and the patient’s clinical depiction.
The serial surgical procedures in order to treat
cholangiocarcinoma of our patient included partial
hepatectomy of left lobe and caudate lobe, segmen-
tal resection of the common bile duct with chole-
dochojejunostomy and cholecystectomy. Therefore,
surgery may play a role in portal vein aneurysm
formation in our patient. Potential portal hyperten-
sion of the patient disclosed with ultrasound may
also contribute to the causes.
The diameter of the aneurysm found in our
patient was 18 mm when it was first depicted with
CT image. Obviously, our patient met the criteria
used for intrahepatic aneurysms.
Our patient presented with jaundice, one of
the conventional symptoms caused by biliary tract
infection secondary to biliary surgery. Whether the
patient’s portal vein aneurysm was related to the
jaundice remained uncertain.
Complications of portal vein aneurysms in-
clude portal vein thrombosis, portal hypertension,
compression of the adjacent structures, and aneurys-
mal rupture [3,4].
Color Doppler sonography and CT are reliable
methods for precise diagnosis and can be used for
follow-up imaging and evaluation for their compli-
cations. MRI offers the benefit of a three-dimensional
view and a noninvasive procedure [15] and in the
future it may replace angiography as the gold stan-
dard test [19]. Invasive diagnostic tools, such as an-
giography studies, are restricted to patients who
require a surgical procedure [5].
Most portal vein aneurysms need no treatment,
and regular follow-up would be sufficient [5]. As
for acute portal vein thrombosis, anticoagulation
therapy may be needed for recanalization [13,20].
Percutaneous intervention, bypass surgery or aneurys-
morrhaphy are other therapeutic options for pa-
tients with an increased size in their aneurysms or
for intractable thrombosed aneurysms which poorly
respond to anticoagulation therapy [3,9,13].
In conclusion, portal vein aneurysms are rare
entity and are usually asymptomatic. Regular clini-
cal follow-up should be sufficient. Those who need
treatment are usually associated with thrombosis,
and anticoagulation therapy as well as more inva-
sive procedures are warranted.
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